SUMMARY Captopril was used in 20 infants aged less than 1 year with heart failure secondary to defects with predominantly a left to right shunt that was poorly controlled with digoxin and diuretics. Total daily dose of captopril ranged from 0-88 to 2-5 mg/kg (mean 1P3 mg/kg) in three divided doses. Improvement in the control of heart failure was seen mainly as an increase in the rate of weight gain from a mean of 48 g/week before treatment to 102 g/week on treatment and a decrease in the mean respiratory rate from 68 breaths/minute to 60 breaths/minute. Side effects were seen in four patients-two with asymptomatic mild hypotension, one with renal insufficiency which improved with a reduction in dose, and one with severe oliguria progressing to renal failure. Significant changes in plasma electrolyte concentration did not occur except in the infant who developed acute renal failure.
After encouraging reports on the use of captopril, an angiotensin converting enzyme inhibitor, for the treatment of cardiac failure in adults in both clinical' and haemodynamic studies2 we used this drug in a group of infants with refractory heart failure. All were infants with high pulmonary blood flow and pulmonary hypertension secondary to a congenital cardiac defect with a predominantly left to right shunt. Patients and methods Captopril was used in 20 such infants over a three year period from April 1984 to April 1987. Details of diagnosis are given in the table. All were in heart failure, which was not controlled adequately by maximum doses of diuretics and digoxin and all were failing to thrive despite calorie supplementation of their diet. In several cases nasogastric tube feeding was necessary. All were in hospital at the time of introducing captopril so that they could be observed closely for any adverse effects. Before starting captopril urea and electrolytes were checked and recordings made of weight and blood pressure.
The median age at introduction of captopril was 3 months (range 1 to 7 months) with a median weight of 3100 g. The maximum dose of captopril used ranged from 0-88 to 2-5 mg/kg/day with a mean dose of 1-3 mg/kg/day. All the infants were being treated with frusemide (range 2-2 to 8-5 mg/kg/day) and spironolactone (range 1-5 to 10 mg/kg/day) and 12 were receiving digoxin in a maintenance dose of 10 [tg/kg/day.
Captopril was introduced in an initial dose of 0-25-0-5 mg/kg/day in three divided doses and blood pressure was checked every 15 minutes for the first few hours. If the blood pressure did not fall by more than 15 mm Hg or below 60 mm Hg systolic the dose was increased by increments of 0-5 mg/kg/day over the course of several days until a satisfactory clinical response had been obtained or to a maximum of 4-0 mg/kg/day. Repeat assessment of full blood count and urea and electrolytes was made at intervals during the dosage increment and subsequently after a few weeks on treatment.
CONTROL OF HEART FAILURE
The degree of control of heart failure was assessed by measurement of heart and respiration rate and the rate of weight gain before and after the introduction of captopril. Mean heart rate and respiratory rate were obtained retrospectively from the nursing charts for a period of three days before captopril and for a similar period after the maximum dose for each patient had been achieved. Weight gain was measured over a four week period before and after the introduction of captopril. The feeding pattern was assessed as being all nasogastric tube feeds, part nasogastric tube feeds or all oral feeding. 360 The infants did not routinely have radiographs taken during the period of observation unless there was a specific indication, and heart size on a chest radiograph could not therefore be used as an indicator of improvement. Similarly as all of these infants had apical mid diastolic murmurs from high pulmonary blood flow it was impossible to use the presence or absence of a third heart sound to assess the degree of heart failure. Statistical analysis was performed using Student's t test.
Results
After exclusion of the one patient in whom treatment was discontinued because of renal failure (see below) the mean rate of weight gain before treatment was 48 g/week compared with 102 g/week in the period after the maximum dose of captopril had been achieved (p<0-02). Six of the 19 infants showed no change in the rate of weight gain but in the remainder the change was clearly related to the introduction of the drug. There was no significant difference in the mean (SD) heart rate before (140 (12) beats/minute) and after (135 (10) beats/minute) captopril. The mean respiratory rate on captopril (60 (9) breaths/ minute), however, was significantly slower than that recorded before the treatment was initiated (68 (11) breaths/minute) (p<005).
In retrospect it is difficult to make any quantitative assessment of the change in feeding pattern. At the time treatment with captopril was started 10 infants were feeding orally but were unable to manage an adequate intake within a reasonable time of less than 30 minutes. Seven of these infants were discharged gaining weight steadily and completing feeds within an acceptable time. Two infants admitted on nasogastric tube feeds were discharged on full oral feeding while the remaining seven changed from a pattern where they were virtually entirely tube fed to a pattern where a substantial proportion of their daily milk intake was taken orally.
Complications of treatment were seen in four patients. Two infants developed asymptomatic hypotension which responded to discontinuing the drug and restarting on a lower dose. One infant (patient 10) was very sensitive to increments in the dose of captopril developing renal insufficiency (urea 19 mmol/l, creatinine 141 mmol/l) on a dose of 2-2 mg/kg/day which improved when the dose was reduced to 1-5 mg/kg/day. Acute renal failure occurred in one infant (patient 3) within 24 hours of starting captopril but fortunately recovered completely on cessation of the drug.
Apart from the two who developed renal impair- 
